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1
MEDIA PLAYBACK ACROSS MULTIPLE
DEVICES

TECHNICAL FIELD

The present technology pertains to media playback, and
more specifically pertains to the playback of media items
across multiple devices.

BACKGROUND

Recent advances in digital media technology has led to a
rapid increase in the number of ways which digital media
content such as images, text, audio items, and videos can be
consumed. In the past, consumers were constrained to enjoy-
ing digital media content on their desktop computer or in their
home. Today, digital media can be enjoyed at any time and in
any place by using a variety of portable media devices.

Consumers generally own more than one media device and
thus have many options for consuming digital media content,
such as from a digital video recorder, desktop PC, laptop PC,
tablet PC, or a smart phone. However, having multiple
options does present some challenges. One difficulty is that
each device can have a different user interface. Therefore,
user interaction with a media item across multiple devices can
be tedious and difficult. Another difficulty is that when a user
migrates from one device to another, it can be difficult and
inconvenient to resume playback on the new device.

For example, a viewer can be enjoying a media item on a
large television in the home. The viewer can desire to migrate
the playback of the media item to a portable handheld device
due to a change in circumstances that results in the viewer
needing to leave the home. To migrate the media item to the
portable handheld device can be a tedious process that
includes copying the media item over to the portable hand-
held device, starting up a media player application on the
portable handheld device, locating the media item from stor-
age of the portable handheld device, and searching through
the media item to locate the point in which playback of the
media item was interrupted on the large television. Hence, a
significant amount of care and effort is required to migrate
playback of media content from one device to another. Thus,
there is a need for improved techniques for playing back
media content across multiple devices.

SUMMARY

Additional features and advantages of the disclosure will
be set forth in the description which follows, and in part will
be obvious from the description, or can be learned by practice
of the herein disclosed principles. The features and advan-
tages of the disclosure can be realized and obtained by means
of the instruments and combinations particularly pointed out
in the appended claims. These and other features of the dis-
closure will become more fully apparent from the following
description and appended claims, or can be learned by the
practice of the principles set forth herein.

Disclosed are systems, methods, and non-transitory com-
puter-readable storage media for pausing playback ofa media
item on one device and resuming playback of the media item
on another device.

In some embodiments, a user request to stop or terminate
playback of a media item on a user device can be evaluated to
determine whether there is a desire to resume playback of the
media item. Variables such as the current playback position of
the media item, the type of media item, and/or the user device
playing back the media item can be evaluated to make the
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determination. If it is determined that there is a desire to
resume playback of the media item, a playback record is
generated or updated and transmitted to the server. A play-
back record is a record that represents a resumption point in a
media item to resume playback of the media item. In some
examples, the playback record includes a unique media item
identifier and a bookmark position corresponding to the
resumption point.

In some embodiments, graphical user interface objects can
be generated and presented to the viewer to simplify the
process of migrating playback of a media item from one
device to another. The graphical user interface objects, which
can be a banner, alert, or other notification, can identify a
paused media item. The graphical user interface object can be
presented to the viewer on a lock screen of a user device.
Selection of the notification can result in automatically
launching a media player application on the user device,
loading the media item, and seeking through the media item
until the bookmark position is reached. This can provide a
seamless procedure to continue playback of a media item that
is consistent for client devices having of different Ul inter-
faces. Besides the lock screen, the notification can also pop
over the display of an application running on the user device.

In another embodiment, the media queue can be utilized to
personalize a media playback application. The user interface
presented when the media playback application is launched
can depend on the contents of the media queue (i.e., whether
there are media items available for resumed playback). For
example when the media queue is empty, a default user inter-
face can present a viewer with a list of popular tasks to
perform. Alternatively, a resume user interface can be pre-
sented with an ordered list of paused media items when a
media queue is identified as containing bookmark positions
of paused media items. Selection of a media item from the
ordered list results in resumed playback of the media item on
the user device.

In some embodiments, a media queue can be periodically
updated by a server or client device by adding new records
and/or pruning existing records according to constraints.
Pruning may occur when there is a limit to the number of
records that can be stored in the queue or a predefined TTL for
each record. In other examples, different criteria can be used
to update the media queue. When the media queue is updated,
the server (or user device) can increment the version number
of'the media queue and distribute the updated media queue to
other client devices in the system. Client devices receiving the
updated media queue can determine whether to update the
locally stored media queue based on the version number. In
one example, the media queue is updated whenever a media
playback application on a user device is launched. In another
example, the media queue is updated according to a predeter-
mined schedule. The schedule can be temporal or can be
based on the number of changes that have been made to the
media queue since the last update. In yet another example, the
media queue is updated whenever a new record is created.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the manner in which the above-recited
and other advantages and features of the disclosure can be
obtained, a more particular description of the principles
briefly described above will be rendered by reference to spe-
cific embodiments thereof which are illustrated in the
appended drawings. Understanding that these drawings
depict only exemplary embodiments of the disclosure and are
not therefore to be considered to be limiting of its scope, the
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principles herein are described and explained with additional
specificity and detail through the use of the accompanying
drawings in which:

FIG. 1 illustrates an exemplary block diagram of a com-
puter system 100 for managing the media queue access for a
plurality of client devices;

FIG. 2 illustrates an exemplary simplified detailed block
diagram of server 102 and accounts storage 116 shown in
FIG. 1,

FIG. 3 illustrates an exemplary client device presenting a
notification;

FIG. 4 illustrates an exemplary process to display a notifi-
cation on a display screen of a client device;

FIG. 5 illustrates an exemplary process for updating a
media queue;

FIG. 6 illustrates an exemplary process to resume playback
of a media item;

FIG. 7 illustrates an exemplary process to launch a media
playback application;

FIG. 8 illustrates an exemplary process for generating a
bookmark position;

FIG. 9 illustrates a conventional system bus computing
system architecture; and

FIG. 10 illustrates an exemplary cloud computing system
configuration.

DESCRIPTION

Various embodiments of the disclosure are discussed in
detail below. While specific implementations are discussed, it
should be understood that this is done for illustration pur-
poses only. A person skilled in the relevant art will recognize
that other components and configurations may be used with-
out parting from the spirit and scope of the disclosure.

The disclosed technology addresses the need in the art for
systems, devices, techniques, and methods for playing back
media content across multiple devices. Playback of a media
item can be paused on a first device and then resumed on a
second device. When a pause instruction is received during
playback of a media item, a playback record to identify where
playback of the media item has been terminated is generated
and transmitted to a server to distribute to other devices that
belong to the viewer. The playback record can include a
unique media item identifier and a bookmark position. When
one of the other devices receives the playback record, a select-
able graphical user interface object can be presented on the
display of the device. When selected, a media playback appli-
cation stored on the device is launched and the playback
record is analyzed to load the media item and to continue
playback where the media item had been terminated earlier.

FIG. 1 illustrates an exemplary block diagram of a com-
puter system 100 for managing the media queue access for a
plurality of client devices. The computer system 100 may
comprise a server computer 102. As shown in FIG. 1, server
computer 102 may be coupled to each of a plurality of client
devices 120A,120B,140A, 140B of computer system 100 via
data network 106. In one embodiment, the data network 106
comprises at least a portion of the Internet. Each of the client
devices 120A, 120B, 140A, 140B may comprise a respective
computer running software for interacting over data network
106 with software modules running on server computer 102
for a media file manager 110, as well as a playback metadata
manager 114.

The server computer 102 may coordinate obtaining, stor-
ing, and/or accessing digital media items using the digital
media file manager 110. As will be discussed in greater detail
subsequently herein, the server computer 102 can also man-
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4

age a media queue for various client devices, and more par-
ticularly, may update playback records of media queue using
the playback metadata manager 114. Each playback record of
the media queue can correspond to a media item that the client
has previously paused. The playback record can contain data
such as a bookmark position that allows resumed playback of
the media item at the point which the client had left off.
Records in the media queue can be organized based on criteria
including a time stamp, media type, and the client device that
generated the record, thus resulting in an ordered media
queue. In some examples, the media queue can be trimmed or
pruned according to different criteria, such as a TTL for each
playback record or a certainty parameter signifying the like-
lihood that the viewer wishes to pause and resume playback
of'a media item when playback is terminated.

Each digital media item, or more particularly each digital
media file for each digital media item, may be uniquely iden-
tified by a media file identification number. Media file iden-
tification numbers of the digital media files may be generated
in various ways. For example, if a media file identification
number is not already assigned to identify a digital media file,
a hashing function may be used to generate the media file
identification number by hashing metadata associated with
the digital media file (e.g. by hashing a name of the digital
media file together with other descriptive metadata, for
example, an episode description). To facilitate storage of the
digital media items, and to manage access to digital media
items, the digital media file manager 110 of server computer
102 may be coupled with a server digital media file library
112. The server digital media file library 112 may store digital
media items accessible within computer system 100.

Each one of various client devices may be uniquely iden-
tified by its respective client device identification number.
Respective client device identification numbers may be elec-
tronically stored within each client device, and may be acces-
sible over data network 106 by coupling of the various client
devices thereto.

Each user of the computer system 100 may have a respec-
tive user account. A first plurality of client devices may be
associated with a grouping of a first user and/or first user
account, by associating the client device identification num-
bers of such client devices with the grouping of the first user
and/or first user account. Such association may be recorded in
a first user device record, which may be managed by server
computer 102.

The foregoing is illustrated in FIG. 1 by first and second
client devices 120A and 120B of a first user. The first and
second client devices 120A and 120B may each be uniquely
identified by their respective device identification numbers.
The first and second client devices 120A and 120B may be
associated with the grouping of the first user and/or first user
account 130, by associating the client device identification
numbers of such client devices with the grouping of the first
user and/or first user account 130. In FIG. 1 the foregoing is
representatively illustrated using a first dashed line box with
the legend “First User 130, so as to show association of the
firstand second client devices 120A and 120B with the group-
ing of the first user and/or first user account 130.

As mentioned previously, such association may be
recorded in the first user device record, which may be man-
aged by server computer 102. Accordingly, in light of such
association, it should be understood that the server computer
102 can identify the first user and/or first user account when
any of the client devices of the first user access the server
computer using device identification numbers of such client
devices of the first user. This can be useful to associate com-
munications received from a client device to a particular user.
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Similarly, FIG. 1 shows first and second client devices
140A and 140B of a second user. The first and second client
devices 140A and 140B of the second user may each be
uniquely identified by their respective device identification
numbers. The first and second client devices 140A and 140B
of the second user may be associated with a grouping of the
second user and/or second user account 150, by associating
the client device identification numbers of such client devices
with the grouping of the second user and/or second user
account 150. In FIG. 1 the foregoing is representatively illus-
trated using a second dashed line box with the legend “Second
User 1507, so as to show association of the first and second
client devices 140A and 140B of the second user with the
grouping of the second user and/or second user account 150.

Such association may be recorded in a second user device
record, which may be managed by server computer 102.
Accordingly, in light of such association, it should be under-
stood that the server computer 102 can identify the second
user and/or second user account when any of the client
devices of the second user access the server computer using
device identification numbers of such client devices of the
second user.

Each of the client devices 120A, 1208, 140A, 140B of
computer system 100 may have its own respective digital
media file library 124 A, 1248, 144A, 144B and digital media
player 122A, 122B, 142A, 142B for playing digital media
items from its digital media file library. The client devices
120A, 120B, 140A, 140B can vary with application but gen-
erally are network accessible computing devices that have
memory storage. Often, the clients 120A, 120B, 140A, 140B
are personal computers or other computing devices (e.g.,
PDA, portable digital media player, mobile telephone) that
may be capable of storing and displaying and/or otherwise
presenting digital media to their users. Each of the digital
mediaplayers 122A,122B, 142A, 142B can be an application
program (e.g., specific software application or web browser
program) that operates on the client devices 120A, 120B,
140A, 140B. One popular example of the digital media player
is the iTunes® client software.

The media file manager 110 of server 102 can facilitate
synchronizing presence of digital media items in digital
media file libraries within a grouping of client devices
belonging to a user and/or user account. For example, media
file manager 110 of server 102 can facilitate synchronizing
presence of digital media items in digital media file libraries
124A, 124B of'the first and second client devices 120A, 1208
of'the first user, since the first and second client devices 120 A,
120B are associated with the grouping of the first user and/or
first user account 130. By synchronizing and/or mirroring
presence of digital media items in digital media file libraries
124A, 124B of the first and second client devices 120A,
120B, the digital media items are conveniently available to be
played by the first user on both of the first and second client
devices 120A, 120B. In one embodiment, a digital media item
can be synchronized within a grouping of client devices
belonging to a user account when playback of the digital
media item is to be resumed by a client device in the grouping.

For example, ifa media item present on one client device of
the first user is absent from another client device of the first
user, the media file manager 110 of server 102 can facilitate
providing the first user with access to any such missing media
items on any or all client devices of the first user by synchro-
nizing and/or mirroring the digital media file libraries 124 A,
124B. In some embodiments, to provide for such synchroni-
zation, the media file manager 110 of the server 102 may
locate in the server media file library 112 the digital media file
for the digital media item that is missing from one of the client
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devices, and transmit this digital media file to that one of the
client devices. In other embodiments, the synchronization
can be peer to peer where one client device transmits the
digital media file to another client device.

Similarly, the media file manager 110 of server 102 can
likewise facilitate synchronizing presence of digital media
items in digital media file libraries of the first and second
client devices 140A, 140B of the second user, since the first
and second client devices 140A, 140B are associated with the
grouping of the second user and/or second user account 150.

In one implementation, system 100 can operate without
media file manager 110. For example, the media files can be
streamed directly from the publisher’s servers. For instance,
podcast episodes can be directly streamed from a publisher’s
server.

In some implementations, some or all of the digital media
files contained within the digital media file libraries 124 A,
124B, 144A, 144B may be associated with playback meta-
data 126A, 126B, 146A, 146B. Playback metadata can
include a playback record related to the playback status of the
digital media item. The playback metadata can also include a
media queue containing one or more playback records. For
example, on the first client device 120A of the first user, a
digital media file of a particular video media item may be
paused and a playback record can be generated or updated.
The playback record can include a bookmark position of the
digital media file describing the digital media file being
paused at a particular playback position when the first user
pauses playback of the digital media item on the first client
device 120A. Playback metadata can include a status describ-
ing whether the digital media file has been played and/or a
status describing a number of times the digital medial file has
been played.

The first client device 120A may communicate the play-
back metadata of the first client device to the server 102 via
the data network 106, for example, by sending a first write
request for playback metadata to the playback metadata man-
ager 114 of the server 102. The playback metadata 126 may
include a playback record of a digital media file (e.g. video
media item) on the first client device 120A. For example, the
playback metadata 126 A may include a payback record relat-
ing to the pause status of the particular video media item, as
just discussed.

Furthermore, when the playback metadata manager 114 of
server 102 receives the first write request for playback meta-
data from the first client device 120A, the first write request
may identify the digital media file that is related to the play-
back metadata, for example, by using the media file identifi-
cation number for the digital media file.

Additionally, the first write request may identify the first
user account and/or the first user. Such identification may be
direct, or may be indirect. For example, the first write request
may include the device identification number of the first client
device 120A. For example, the first client device 120 A may
have a client device identification number “441029”. As men-
tioned previously, using associations that may be recorded in
the first user device record, server computer 102 can identify
the first user and/or first user account when any of the client
devices 120A, 120B of the first user access the server com-
puter 102 using device identification numbers of such client
devices of the first user.

The various identification items just discussed may be
included together in the first write request. Any of the various
identification items just discussed may comprise a key in the
first write request. For example, the digital media file (e.g.
video media item) that has the paused status on the first client
device 120A and is related to the playback metadata of the
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first write request may have a media file identification number
“5512345. Accordingly, in this example, the various identi-
fication items may comprise a key in the first write request of
“5512345” having a value that is associated with the playback
position value of the playback metadata to provide a key-
value pair. This key-value pair may also be associated with a
base version number, which may be an integer (which can be
incremented) for tracking revisions of the playback metadata
126A onthe first client device 120A. A client device can make
a determination on whether to update its playback metadata
by comparing the base version number of its playback meta-
data to the domain version number stored on the server. Alter-
natively, a timestamp of the client device’s playback metadata
can be compared to the timestamp stored on the server. The
timestamp can correspond to an event in which a user inter-
action triggers a revision to the playback metadata. Using
timestamps that are based on a user interaction event can
allow the most recent user interaction events to take priority.
This can be particularly useful in scenarios where the con-
nection with the server is intermittent, thus creating the pos-
sibility of an earlier user interaction event overriding a later
user interaction event. In contrast, basing the changes on a
version can result in the last write winning conflicts rather
than the most recent user interaction.

When the playback metadata manager 114 of server 102
receives the first write request for playback metadata from the
first client device 120A, the playback metadata manager 114
may identify an account of the first user using the client
device identification number (e.g. “441029”) of the first client
device 120A, and may use the key to locate and retrieve a
playback record or media queue in the first user account of
playback metadata storage 118 in accounts storage 116. This
playback record or media queue may relate to the particular
digital media file (e.g. “5512345”) for the first user. Addition-
ally, this playback record or media queue includes a version
number, which may be an integer that can be incremented for
tracking revisions of the playback metadata in the account of
the first user in the playback metadata storage 118 in the
accounts storage 116.

The playback metadata manager 114 of server 102 may
compare the domain version number of the playback record
and the base version number of the playback metadata of the
first write request. The playback metadata manager 114 of
server 102 may transmit a version conflict notification to the
first client device 120A based upon comparison of the domain
version number of the playback record and the base version
number of the playback metadata of the first write request (for
example, if the comparison shows that the base version num-
ber is smaller, or earlier than the domain version number).
The playback metadata manager 114 of server 102 may deter-
mine whether to update the playback record based at least in
part upon the comparison of the base version and the domain
version number. Once the playback metadata manager 114 of
server 102 has determined to update the server record, the
playback metadata manager 114 may update the media queue
in the accounts storage 116. Further, the domain version
number may be updated when the media queue is updated. In
other examples, a time stamp can be used alone or in combi-
nation with the techniques above to resolve conflict between
the playback record and the first write request. A time stamp
can be associated with a user action that causes an update to
occur. By comparing the time stamps, the latest user action
will prevail during conflicts.

The server 102 may be coupled to accounts storage 116 for
the various users of computer system 100. In general, each
user account in the accounts storage 116 may have respective
playback metadata storage 118 for each user. The accounts
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storage 116 may comprise a database, and may be accessed
by the playback metadata manager 114 of server 102, for
accessing and/or retrieving and/or updating server records
relating to the various users. In particular, the playback meta-
data manager 114 of server 102 may access and/or retrieve
and/orupdate server records relating to media queue of digital
media files by each of the users of the computer system 100.
Accordingly, the playback metadata manager 114 of server
102 may access and/or retrieve and/or update the playback
records or media queue relating to the first user.

The server 102 may communicate to the second client
device 120B the media queue of the first client device 120A.
The communication can include pushing notifications (i.e.,
server records, update records, or other playback metadata
relating to the resumed playback of media content) to a client
device or responding to client requests to pull the notifications
from the server. In a push example, the playback metadata
manager 114 of server 102 may push playback metadata to
the second client device 120B in response to updates to a
playback record relating to the user of the second client
device 120B. In a pull example, the playback metadata man-
ager 114 of server 102 may receive a first read request for
playback metadata from the second client device 120B and
respond to the read request. The first read request can be
transmitted from the second client device 120B during the
course of polling for changes on the server.

When the playback metadata manager 114 of server 102
receives the first read request for playback metadata from the
second client device 120B, the first read request may identify
the first user account and/or the first user. As discussed pre-
viously, such identification may be direct, or may be indirect.
For example, the first read request may include the device
identification number of the second client device 120B (e.g.,
a client device identification number “441030”). As men-
tioned previously, using associations that may be recorded in
the first user device record, server computer 102 can identify
the first user and/or first user account when any of the client
devices 120A, 120B of the first user access the server com-
puter 102 using device identification numbers of such client
devices of the first user.

Just as discussed previously herein with respect to the first
write request of the first client device 120, the various iden-
tification items just discussed may be included together in the
first read request. Any of the various identification items just
discussed may comprise a key in the first read request.
Accordingly, just as with the first write request discussed
previously, in this example, the various identification items
may comprise a key in the first read request of “5512345”. In
the first read request, this key may be associated with the
bookmark position value of the playback metadata to provide
the key-value pair. This key-value pair may also be associated
with a base version number, which may be an integer (which
can be incremented) for tracking revisions of the playback
metadata 126B on the second client device 120B. The base
version number can be used in tracking changes to the book-
mark position as the media item is paused and resumed across
multiple client devices.

When the playback metadata manager 114 of server 102
receives the first read request for playback metadata from the
second client device 120B, the playback metadata manager
114 may identify an account of the first user using the client
device identification number (e.g. “441030”) of the second
client device 120B, and may use the key (e.g. “5512345”) to
locate and retrieve a playback record in the first user account
of playback metadata storage 118 in accounts storage 116.
This playback record may be part of a media queue for the
first user. Additionally, this playback record may comprise
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the domain version number, as discussed previously. The
playback metadata manager 114 may compare the domain
version number to the base version number of the first read
request to determine which playback record is more up to
date.

Once the playback record (or media queue) of the playback
metadata is retrieved, the playback metadata manager 114 of
server 102 may transmit the playback metadata to the second
client device 120B in response to the first read request from
the second client device. The digital media file may be dis-
played on the second client device 120B in accordance with
the status of the particular playback position of the digital
media file as discussed previously. Playback of the digital
media file may resume on the second client device 120B at the
particular playback position where the media content was
paused on the first client device 120A.

In the example just discussed the first user can pause play
of the particular digital media file at a particular playback
position on the first client device 120A of the first user, and
then resume play of the particular digital media file at that
particular playback position on the second client device 120B
of the first user. This may be facilitated by the playback
metadata manager 114 of server computer 102 receiving the
first write request for playback metadata from the first client
device 120A of the first user. For example, the first client
device 120A may initiate the first write request when play-
back is paused on the first client device. The playback meta-
data manager 114 of server computer 102 may receive the first
read request for playback metadata from the second device
120B of the first user. For example, the second client device
120B may initiate the first read request when the second client
device 120B is activated, or may initiate the first read request
when the second client device 120B engages in a media
activity.

In some embodiments that first client device 120A may be
a portable multifunction client device 120A having a touch-
screen display. In such case, the first write request for play-
back metadata may be descriptive of the playback status of
media content being displayed on the touch screen display of
the portable multifunction client device. In particular, the first
write request may be descriptive of status of progress of the
portable multifunction device 120A in playing the media
content on the touch screen display. The receiving of the first
write request at the server computer 102 may be in response
to a predefined gesture on the touch screen display or a media
activity of the portable multifunction client device.

The receiving of the first write request at the server com-
puter 102 may be in response to pausing or stopping of the
displaying media content on the touch screen display of the
portable multifunction client device 120A. The first write
request may be descriptive of a playback position related to
the pausing or stopping of the displaying media content on the
touch screen display of the portable multifunction client
device 120A (i.e., bookmark position)

The playback metadata manager 114 of server computer
102 may generate an updated media queue or playback record
in response to receiving the first write request from the por-
table multifunction client device 120A. The playback meta-
data manager 114 of server computer 102 may store the
updated media queue or playback record in the first user
account of playback metadata storage 118 inaccounts storage
116.

Insome embodiments, the second client device 120B of the
first user may be a remote client device 120B with a remote
display. The playback metadata manager 114 of server com-
puter 102 may receive the first read request from remote client
device 120B. The receiving of the first read request at the
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server computer 102 may be in response to a media activity of
the remote client device 120B.

The playback metadata manager 114 of server computer
102 may transmit the updated playback record or media
queue to the remote client device 120B. The transmitting of
the updated playback record or media queue from the server
computer 102 to the remote client 120B may provide for
display of the media content on the remote display of the
remote client 120B in accordance with the status of the por-
table multifunction client device 120A. In particular, the
transmitting the updated playback record or media queue
from the server computer 102 to the remote client device
120B may provide for playing the media content correspond-
ing to a playback record on the remote display in accordance
with the status of progress of the portable multifunction client
device 120 A in playing the media content on the touch screen
display. The transmitting of the updated playback record or
media queue from the server computer 102 to the remote
client device 120B may provide for resuming playback dis-
play of the media content on the remote display of the remote
client device, in accordance with the playback position of the
pausing or stopping of the displaying media content on the
touch screen display of the portable multifunction client
device 120A.

While the foregoing examples focused on the media activ-
ity of the first user on the first and second client devices 120A,
120B of the first user, the computer system 100 may likewise
accommodate media activity of the second user, on the first
and second client devices 140A, 140B of the second user. The
second user can pause play of a particular digital media file
justdiscussed (the same or different media file) at a particular
playback position on the first client device 140 A of the second
user, and then resume play of the particular digital media file
at that particular playback position on the second client
device 140B of the second user. This may be facilitated by the
playback metadata manager 114 of server computer 102
receiving a second write request for playback metadata from
the first client device 140A of the second user. The playback
metadata manager 114 of server computer 102 may receive a
second read request for playback metadata from the second
device 140B of the second user.

FIG. 2 illustrates an exemplary simplified detailed block
diagram of server 102 and accounts storage 116 shown in
FIG. 1. FIG. 2 shows media file manager 210 and playback
metadata manager 214 of server computer 202. The playback
metadata manager 214 of server computer 202 may be
coupled to accounts storage 212 for accessing and/or retriev-
ing and/or updating the server record 295 of the first user
playback metadata in the first user account 281. Similarly, the
playback metadata manager 214 of server computer 202 may
be coupled to accounts storage 212 for accessing and/or
retrieving and/or updating the server record 296 of the second
user playback metadata in the second user account 282. Each
server record can be configured to store metadata related to a
specific user. The metadata can include the client device
identification numbers for each client device that belongs to
or is associated with the specific user. The metadata can also
include a playback record associated with a media item that
has paused playback on a device from the group of client
devices can be resumed on another device from the group.
The metadata can also include a media queue to manage and
order the playback records.

The playback metadata manager 214 of server computer
202 may be coupled to accounts storage 212 for accessing
and/or retrieving and/or updating a respective domain-wide
version number, which may be associated with each user
account 281, 282. For each user account 281, 282 the play-
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back metadata manager 214 may update (e.g. increment) the
respective domain-wide version number when server records
associated with each user account 281, 282 are updated. By
comparing version numbers on the server and on a client
device, changes to the media queue can be shared with client
devices that are associated with the first user.

In some examples, a respective domain-wide version num-
ber associated with each user account 281, 282 may be
employed by the playback metadata manager 214 for improv-
ing speed and/or efficiency in updating playback metadata for
respective client devices associated with each user account
281, 282. In other words, the respective domain-wide version
number associated with each user account 281, 282 may be
used by the playback metadata manager 214 as a fast way for
client devices associated with each user account 281, 282 to
request all changes for each user account 281, 282 since the
last (most recent previous) update request. In this way, using
the respective domain-wide version number for each user
account, server computer 202 may avoid transmitting, and
client devices may avoid requesting and/or receiving, records
that were not updated since the last (most recent previous)
update request for each user account. Using the respective
domain-wide version number for each user account, client
devices may request and/or receive only records that were
updated since the last (most recent previous) update request
for each user account (i.e. “delta” or difference records that
are different or updated.)

For example the playback metadata manager 214 of server
computer 202 may be coupled to accounts storage 212 for
accessing and/or retrieving and/or updating a first domain-
wide version number, which may be associated with first user
account 281. For the first user account 281, the playback
metadata manager 214 may update (e.g. increment) the first
domain-wide version number when server records associated
with first user account or a media queue containing server
records is updated.

The first domain-wide version number associated with the
first user account 281 may be employed by the playback
metadata manager 214 for improving speed and/or efficiency
in updating playback metadata for first and second client
devices of the first user, which may be associated with first
user account 281. In other words, the first domain-wide ver-
sion number associated with the first user account 281 may be
used by the playback metadata manager 214 as a fast way for
client devices of the first user to request all changes for the
first user account 281 since the last (most recent previous)
update request. In this way, using the first domain-wide ver-
sion number, client devices of the first user may avoid
requesting and/or receiving records that were not updated
since the last (most recent previous) update request. Using the
first domain-wide version number, client devices of the first
user may request and/or receive only records that were
updated since the last (most recent previous) update request
for the first user account.

Similarly, the playback metadata manager 214 of server
computer 202 may be coupled to accounts storage 212 for
likewise accessing and/or retrieving and/or updating a second
domain-wide version number, which may be associated with
the second user account 282. Using the second domain-wide
version number, client devices of the second user may request
and/or receive only records that were updated since the last
(most recent previous) update request for the second user
account.

In some embodiments, a client device receiving updates to
amedia queue or a playback record can present the updates as
one or more notifications on a display of the client device. The
updates can be received from a server or another client device.
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In some examples as discussed above, the updates can be
pushed down by the server or another client device to the
client device. Alternatively, the updates can be pulled by the
client device from a server or another client device. A notifi-
cation can serve to remind the user that a previously paused
media item is available for playback. A notification can also
serve as ameans to instruct the client device to begin playback
of'the media item via a default media player application when
the notification is selected.

FIG. 3 illustrates an exemplary client device presenting a
notification. As shown in FIG. 3, client device 300 includes
display 310. When an update is received, client device 300
can generate notification 320 for presentation on display 310.
The notification can be presented simultaneously with a
vibration, lights, and/or and audio tone to notify a user of the
generated notification.

Here, notification 320 is an alert that includes a subject line
322 and text 324. Alerts are configured to pop up and overlay
items currently being presented on display 310. Once an alert
has overlayed items presented on display 310, the alert
remains until a user action is received to respond to the alert.
An alert can also time out after a predetermined duration. In
this example, the alert is configured to notify the user of a
media item available to resume playback. Subject line 322
provides the title of the media item while text 324 provides a
prompt asking the user whether he/she would like to resume
playback of the media item mentioned in subject line 322. In
other examples, different information and prompts regarding
a media item can be presented in notification 320.

Notification 320 also includes two selectable icons 326 and
328. Icon 326 is configured to trigger an instruction to delete
the notification while icon 328 is configured to trigger
instructions to continue playback the media item according to
where the media item was previously paused. In some
examples, deleting the notification from one client device can
trigger an update to the media queue. For instance the play-
back record associated with the media item can be deleted
from the media queue. Updates to the media queue can be
communicated to the server, which in turn can update the
media queues stored locally on each client device. In other
examples, notification deleted from the display screen still
remain in a notification center of the client device. In essence,
deletion of notification 320 results in archiving the notifica-
tion in a notification center. Notifications archived in the
notification center are accessible to the user.

Besides an alert, the notification can alternatively be a
banner displayed alongside a border of display screen 310.
The banner can be selectable where selection of the banner
automatically launches a media playback application on the
client device and loads the media item that corresponds to the
notification. Once loaded, the media playback application can
resume playback starting from a bookmark position that is
associated with the notification. In another example, the noti-
fication can be transmitted to an email account or other
account associated with the user of client device 300 instead
of'being displayed on display screen 310. By communicating
the notification to the user via other means than a display on
a client device, the user is no longer limited to continuing
playback of the media item on devices belonging to the user.
For example, a first user, using a browser on a client device
associated with a second user, can access his email to review
the notification. The email notification can include a link that
when followed, contains instructions to launch a default
media player application on the second user’s client device
and to resume playback of the media item associated with the
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notification by loading the media item to the default media
player application. In other embodiments, other types of noti-
fications can be used.

FIG. 4 illustrates an exemplary process to display a notifi-
cation on a display screen of a client device. The process can
be performed by a client device in the group of client devices
belonging to a user account. Process 400 begins with the
client device receiving a playback record at 410. The play-
back record can be received in response to a request from the
client device. Alternatively, the playback record can be
pushed to the client device.

Once the playback record has been received, a media queue
of' the client device can optionally be updated at 420. Updat-
ing the media queue can include performing maintenance
such as removing records from the queue that have an expired
TTL or pruning records in the media queue to maintain the
size of the queue. In one example, the media queue can be
periodically maintained to provide playback records that are
meaningful to the user. Maintenance can include pruning the
media queue to a maximum size since presenting too many
records to the user can result in confusion. Maintenance can
also include removing records in the media queue that are
older than a predefined threshold. It is generally unlikely that
auser will want to resume a media items that has been paused
for an extended period of time. Once the media queue has
been optionally updated, a graphical user interface object
related to the playback record is generated and displayed at
430. In other examples, a media queue containing playback
records can be received. The playback records received can be
compared against existing playback records in the media
queue. Playback records that were previously not part of the
media queue can be optionally be marked as such and be
displayed as graphical user interface objects on the display.

FIG. 5 illustrates an exemplary process for updating a
media queue. The process can be performed on a server or a
client device. Process 500 begins by receiving a media queue
at 510. The media queue can be received from a server or a
client device. In one example, one or more devices from a
group of client devices can transmit a media queue.

After receiving the media queue, a comparison is made
between received media queue and the stored media queue at
520. In some examples, the version number of the received
media queue is compared with the version number of the
stored media queue at 520. The version number of the media
queues can be stored as metadata on the respective media
queue. A determination is then made as to whether the
received version number is more current than the stored ver-
sion number at 530. In some examples, the determination can
be made by comparing the two version numbers, where the
larger version number is determined to be more current than
the other. In other examples, the determination can be made
according to how the two version numbers are compared in
520. In yet other examples, the determination can be made by
comparing other metadata associated with the media queues.

If the received media queue is not more current than the
stored media queue (e.g., the version number of received
media queue is less current than the version number stored),
no action is taken and the received media queue is discarded.
Alternatively if'the received media queue is more current, the
stored media queue is updated at 540. In one example, updat-
ing the stored media queue includes replacing the stored
media queue with the received media queue. In another
example, updating the stored media queue includes merging
the contents of the stored media queue with the contents of the
received media queue. Contents such as playback records that
are new or have been updated when compared to the contents
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of the stored media queue can be flagged for display as a
notification on a client device.

Once the stored media queue has been updated, the version
number associated with the stored media queue is also
updated at 550. The update can be simply replacing the stored
version number with the received version number. Alterna-
tively, the stored version number can be incremented to
update the version number. In some examples, the contents of
the stored media queue can be presented in multiple ways. For
example, new playback records can be presented as a notifi-
cation on a display as described in FIG. 3. As another
example, the media queue can be presented when a notifica-
tion center is being presented. Selecting a playback record
while in the notification center can instruct the client device to
launch a media playback application, load a media item asso-
ciated with the playback record into the media playback
application, and begin playback of the media item according
to the bookmark position of the playback record. In some
examples, contents of the media queue, if any, can be pre-
sented or utilized by the client device. FIGS. 6 and 7 illustrate
two examples of how the media queue can be utilized by a
client device.

FIG. 6 illustrates an exemplary process to resume playback
of a media item. In some examples, process 600 can follow
process 400 of FIG. 4. Process 600 can be performed on a
client device. Process 600 begins by displaying a graphical
user interface object (GUI object) in response to a change to
the media queue at 610. The change to the media queue can be
an addition of or an update to a playback record to the media
queue where the GUI object corresponds to the newly added
playback record. In some examples, the playback record can
be received from a server as a result of a user pausing play-
back of a media item on a client device associated with the
user. In some examples, the media item can be downloaded to
the client device if it is not being stored on the client device.

After displaying the GUI object, process 600 can detect an
interaction with a GUI object. The interaction can be a user
selecting the GUI object, pressing an icon (such as icon 326
and 328 of FIG. 3), or other. Upon detection of the interaction,
a media playback application is launched at 630. In some
examples, the media playback application can be automati-
cally launched once a specified interaction with the GUI
object is detected. After launching the media player applica-
tion, a media item corresponding to the playback record is
loaded into the media player application and playback is
advanced to a bookmark position at 640.

FIG. 7 illustrates an exemplary process to launch a media
playback application. The process can be performed by a
client device. Process 700 begins by receiving a request to
launch a media playback application at 710. The request can
be the selection of a user interface object corresponding to the
media playback application such as an icon. Once the request
is received, a determination is made as to whether the media
queue is empty at 720. If the media queue is empty at 730, a
default user interface can be presented by the media playback
application at 750. The default user interface can include
icons or topics related to common tasks of the media playback
application. For example, a default GUI can present options
to open a file or create a new file. Alternatively if the media
queue is not empty, a resume user interface can be presented
at 740. The resume user interface can include at least one
playback record in the media queue. In some examples, only
playback records which have been updated to the media
queue are presented on a resume GUI while in other
examples, all of the playback records in the media queue are
presented. In yet other examples, any combination of the
bookmark positions in the media queue are presented to the
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user. The playback record can be presented to the user as a
selectable GUI object which upon selection, loads the media
item corresponding to a current playback position related to
when the media item was previously paused, on this client
device or another client device that belongs to a group of
devices associated with a user account.

FIG. 8 illustrates an exemplary process for generating a
bookmark position. Process 800 can be performed by a client
device. When playback of a media item terminates on a client
device, process 800 can include logic to determine whether
resumed playback of the media item is desired. Process 800
begins by detecting a request to terminate playback of amedia
item at 810. The request to terminate playback can be pressing
a home button on the client device, quitting the media player
application, or switching from the media player applicationto
another application.

Once the request to terminate playback is detected, a deter-
mination is made whether the request corresponds with a
pause instruction to pause the media item for playback on
another device at 820. The determination can be based on
satisfying at least one rule or criteria. In one embodiment, the
determination can take into consideration a rule which is
based on whether the media item has been played for less than
a predefined period of time. Generally, termination of play-
back of a media item before a predefined threshold period of
time has been played implies that the user does not intend to
resume playback. For example, it can be determined that
resumed playback is not desired for a media item which is
loaded by the user and played for 30 seconds before receiving
a user request to terminate playback. In some examples, the
predefined period of time can vary according to media type.
For example, the predefined period of time for a song can be
a minute while the predefined period of time for a movie can
be five minutes. In another embodiment, the determination
can take into consideration a rule which is based on the type
of media item being played. For example, a rule can specify
that audio files should not be resumed or specify that only
video files shall be resumed.

In yet another embodiment, the determination can take into
consideration a rule which is based on the current playback
position of the media item when the request to terminate is
received. The rule can be a positive rule (i.e., request corre-
sponds with a pause instruction when the rule is met) or a
negative rule (i.e., request does not correspond with a pause
instruction when the rule is met). In some examples, the rules
can depend on a pause position of the media item. The pause
position can be a time, scene, bookmark, or other identified
point or portion of the media item that is labeled as the pause
position. The pause position can be labeled using flags or
other markers that correspond to specific portions of the
media item. The flags, which can identify an introduction
portion of the media item, a body of the media item, a credits
portion of the media item, a title screen of the media item, or
other sections/portions of the media item, can be stored as
metadata of the media item. In one example, a negative rule
can specify that a request to terminate playback of a media
item that is received when the current playback position is
within the introduction portion of the media item (such as the
opening scene or introduction of a movie) does not correlate
with a pause instruction. This is because the user is unlikely
interested in continuing playback of the media item since the
user has not begun playback of the body of the media item. In
another example, a negative rule can specify that a request to
terminate playback of a media item that is received when the
current playback position is within a credits portion of the
media item should not be paused for subsequent resumed
playback of the media item. This is because users will inten-
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tionally terminate playback of a media item at the credits
portion when there is no interest in watching the credits.

In other embodiments, positive rules can also be used in
making the determination. For example, a positive rule can
specify that a request to terminate playback of a media item
received within a predefined portion of the media item is
correlated with a pause instruction for subsequent resumed
playback of the media item. The predefined portion can be
identified via a beginning and end boundary flag (i.e, first
threshold playback position and second threshold playback
position) of the media item. In one example, the positive rule
can check to determine whether the current playback position
exceeds a first threshold playback position, but not a second
threshold playback position.

If the request does not correspond to a pause instruction an
830, the media item is closed. Alternatively if the request does
correspond to a pause interaction at 830, process 800 contin-
ues by generating a playback record based on the current
playback position of the media item at 840. The playback
record can include two fields: a media item identifier to
uniquely identify the media item and a bookmark position to
store the current playback position of the media item. The
bookmark position can allow a client device to resume play-
back of the media item where termination of the media item
was detected. After the playback record is generated, the
playback record is transmitted to a server at 850. If the device
does not have connectivity when the media playback is
paused, playback record can be queued and sent to the server
the next time the device has internet connection. In some
examples, the playback record can be transmitted to a client in
lieu of or in combination with the server. Once the playback
record has been transmitted, the media item is closed at 860.

FIG. 9 and FIG. 10 illustrate exemplary possible system
embodiments. The more appropriate embodiment will be
apparent to those of ordinary skill in the art when practicing
the present technology. Persons of ordinary skill in the art will
also readily appreciate that other system embodiments are
possible.

FIG. 9 illustrates a conventional system bus computing
system architecture 900 wherein the components of the sys-
tem are in electrical communication with each other using a
bus 905. Exemplary system 900 includes a processing unit
(CPU or processor) 910 and a system bus 905 that couples
various system components including the system memory
915, such as read only memory (ROM) 920 and random
access memory (RAM) 925, to the processor 910. The system
900 can include a cache of high-speed memory connected
directly with, in close proximity to, or integrated as part of the
processor 910. The system 900 can copy data from the
memory 915 and/or the storage device 930 to the cache 912
for quick access by the processor 910. In this way, the cache
can provide a performance boost that avoids processor 910
delays while waiting for data. These and other modules can
control or be configured to control the processor 910 to per-
form various actions. Other system memory 915 may be
available for use as well. The memory 915 can include mul-
tiple different types of memory with different performance
characteristics. The processor 910 can include any general
purpose processor and a hardware module or software mod-
ule, such as module 1 932, module 2 934, and module 3 936
stored in storage device 930, configured to control the pro-
cessor 910 as well as a special-purpose processor where soft-
ware instructions are incorporated into the actual processor
design. The processor 910 may essentially be a completely
self-contained computing system, containing multiple cores
or processors, a bus, memory controller, cache, etc. A multi-
core processor may be symmetric or asymmetric.
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To enable user interaction with the computing device 900,
aninput device 945 can represent any number of input mecha-
nisms, such as a microphone for speech, a touch-sensitive
screen for gesture or graphical input, keyboard, mouse,
motion input, speech and so forth. An output device 935 can
also be one or more of a number of output mechanisms known
to those of skill in the art. In some instances, multimodal
systems can enable auser to provide multiple types of input to
communicate with the computing device 900. The commu-
nications interface 940 can generally govern and manage the
user input and system output. There is no restriction on oper-
ating on any particular hardware arrangement and therefore
the basic features here may easily be substituted for improved
hardware or firmware arrangements as they are developed.

Storage device 930 is a non-volatile memory and can be a
hard disk or other types of computer readable media which
can store data that are accessible by a computer, such as
magnetic cassettes, flash memory cards, solid state memory
devices, digital versatile disks, cartridges, random access
memories (RAMs) 925, read only memory (ROM) 920, and
hybrids thereof.

The storage device 930 can include software modules 932,
934, 936 for controlling the processor 910. Other hardware or
software modules are contemplated. The storage device 930
can be connected to the system bus 905. In one aspect, a
hardware module that performs a particular function can
include the software component stored in a computer-read-
able medium in connection with the necessary hardware com-
ponents, such as the processor 910, bus 905, display 935, and
so forth, to carry out the function.

Cloud computing is a type of Internet-based computing in
which a variety of resources are hosted and/or controlled by
an entity and made available by the entity to authorized users
via the Internet. FIG. 10 illustrates an exemplary cloud com-
puting system configuration 1000 wherein a variety of elec-
tronic devices can communicate via a network for purposes of
exchanging content and other data. The system can be con-
figured for use on a wide variety of network configurations
that facilitate the intercommunication of electronic devices.
For example, each of the components of system 1000, in FIG.
10, can be implemented in a localized or distributed fashion in
a network.

System 1000 can be configured to include cloud computing
resources 1020 (i.e., “the cloud”). The cloud resources can
include a variety of hardware and/or software resources, such
as cloud servers 1022, cloud databases 1024, cloud storage
1026, cloud networks 1028, cloud applications, cloud plat-
forms, and/or any other cloud-based resources. In some cases,
the cloud resources are distributed. For example, cloud stor-
age 1026 can include multiple storage devices. In some cases,
cloud resources can be distributed across multiple cloud com-
puting systems and/or individual network enabled computing
devices. For example, cloud computing resources 1020 can
communicate with servers 1004, 1004, . . ., 1004, (collec-
tively “1004”), database 1006, and/or any other network
enabled computing device to provide the cloud resources.

Furthermore, in some cases, the cloud resources can be
redundant. For example, if cloud computing resources 1020 is
configured to provide data backup services, multiple copies
of the data can be stored such that the data is still be available
to the user even if a storage resource is offline, busy, or
otherwise unavailable to process a request. In another
example, if cloud computing resources 1020 is configured to
provide software, the software can be available from different
cloud servers so that the software can be served from any of
the different cloud servers. Algorithms can be applied such
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that the closest server or from the server with the lowest
current load is selected to process a given request.

In system 1000, a user interacts with cloud computing
resources 1020 through user terminals 1002,, 1002, . . .,
1002,, (collectively “1002”) connected to a network by direct
and/or indirect communication. Cloud computing resources
1020 can support connections from a variety of different
electronic devices, such as servers; desktop computers;
mobile computers; handheld communications devices, e.g.,
mobile phones, smart phones, tablets; set top boxes; network-
enabled hard drives; and/or any other network-enabled com-
puting devices. Furthermore, cloud computing resources
1020 can concurrently accept connections from and interact
with multiple electronic devices. Interaction with the multiple
electronic devices can be prioritized or occur simultaneously.

Cloud computing resources 1020 can provide cloud
resources through a variety of deployment models, such as
public, private, community, hybrid, and/or any other cloud
deployment model. In some cases, cloud computing
resources 1020 can support multiple deployment models. For
example, cloud computing resources 1020 can provide one
set of resources through a public deployment model and
another set of resources through a private deployment model.

In some configurations, a user terminal 1002 can access
cloud computing resources 1020 from any location where an
Internet connection is available. However, in other cases,
cloud computing resources 1020 can be configured to restrict
access to certain resources such that a resource can only be
accessed from certain locations. For example, if cloud com-
puting resources 1020 is configured to provide a resource
using a private deployment model, then cloud computing
resources 1020 can restrict access to the resource, such as by
requiring that a user terminal 1002 access the resource from
behind a firewall.

Cloud computing resources 1020 can provide cloud
resources to user terminals 1002 through a variety of service
models, such as Software as a Service (SaaS), Platforms as a
service (PaaS), Infrastructure as a Service (IaaS), and/or any
other cloud service models. In some cases, cloud computing
resources 1020 can provide multiple service models to a user
terminal 1002. For example, cloud computing resources 1020
can provide both SaaS and IaaS to a user terminal 1002. In
some cases, cloud computing resources 1020 can provide
different service models to different user terminals 1002. For
example, cloud computing resources 1020 can provide SaaS
to user terminal 1002, and PaaS to user terminal 1002,.

In some cases, cloud computing resources 1020 can main-
tain an account database. The account database can store
profile information for registered users. The profile informa-
tion can include resource access rights, such as software the
user is permitted to use, maximum storage space, etc. The
profile information can also include usage information, such
as computing resources consumed, data storage location,
security settings, personal configuration settings, etc. In some
cases, the account database can reside on a database or server
remote to cloud computing resources 1020 such as servers
1004 or database 1006.

Cloud computing resources 1020 can provide a variety of
functionality that requires user interaction. Accordingly, a
user interface (UI) can be provided for communicating with
cloud computing resources 1020 and/or performing tasks
associated with the cloud resources. The Ul can be accessed
via an end user terminal 1002 in communication with cloud
computing resources 1020. The Ul can be configured to oper-
ate in a variety of client modes, including a fat client mode, a
thin client mode, or a hybrid client mode, depending on the
storage and processing capabilities of cloud computing
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resources 1020 and/or the user terminal 1002. Therefore, a Ul
can be implemented as a standalone application operating at
the user terminal in some embodiments. In other embodi-
ments, a web browser-based portal can be used to provide the
Ul. Any other configuration to access cloud computing
resources 1020 can also be used in the various embodiments.

For clarity of explanation, in some instances the present
technology may be presented as including individual func-
tional blocks including functional blocks comprising devices,
device components, steps or routines in a method embodied
in software, or combinations of hardware and software.

In some embodiments the computer-readable storage
devices, mediums, and memories can include a cable or wire-
less signal containing a bit stream and the like. However,
when mentioned, non-transitory computer-readable storage
media expressly exclude media such as energy, carrier sig-
nals, electromagnetic waves, and signals per se.

Methods according to the above-described examples can
be implemented using computer-executable instructions that
are stored or otherwise available from computer readable
media. Such instructions can comprise, for example, instruc-
tions and data which cause or otherwise configure a general
purpose computer, special purpose computer, or special pur-
pose processing device to perform a certain function or group
of functions. Portions of computer resources used can be
accessible over a network. The computer executable instruc-
tions may be, for example, binaries, intermediate format
instructions such as assembly language, firmware, or source
code. Examples of computer-readable media that may be
used to store instructions, information used, and/or informa-
tion created during methods according to described examples
include magnetic or optical disks, flash memory, USB devices
provided with non-volatile memory, networked storage
devices, and so on.

Devices implementing methods according to these disclo-
sures can comprise hardware, firmware and/or software, and
can take any of a variety of form factors. Typical examples of
such form factors include laptops, smart phones, small form
factor personal computers, personal digital assistants, and so
on. Functionality described herein also can be embodied in
peripherals or add-in cards. Such functionality can also be
implemented on a circuit board among different chips or
different processes executing in a single device, by way of
further example.

The instructions, media for conveying such instructions,
computing resources for executing them, and other structures
for supporting such computing resources are means for pro-
viding the functions described in these disclosures.

Although a variety of examples and other information was
used to explain aspects within the scope of the appended
claims, no limitation of the claims should be implied based on
particular features or arrangements in such examples, as one
of'ordinary skill would be able to use these examples to derive
a wide variety of implementations. Further and although
some subject matter may have been described in language
specific to examples of structural features and/or method
steps, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to these
described features or acts. For example, such functionality
can be distributed differently or performed in components
other than those identified herein. Rather, the described fea-
tures and steps are disclosed as examples of components of
systems and methods within the scope of the appended
claims.
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The invention claimed is:

1. A computer implemented method, comprising:

detecting a request to terminate playback of a media item

on a first electronic device;

in response to detecting the request, determining a play-

back position in the media item that was presented when
the request was received;

determining, based on comparing the playback position to

a predefined period, that the terminate request corre-
sponds to a pause instruction to pause playback of the
media item, wherein the predefined period is determined
based on a type of the media item;

in response to determining that the request corresponds to

apause instruction, generating a playback record includ-
ing an identifier corresponding to the media item and the
playback position; and

transmitting the playback record to a server configured to

communicate the playback record to the second elec-
tronic device.

2. The computer implemented method of claim 1, wherein
determining that the request corresponds to a pause instruc-
tion comprises:

determining that the playback position corresponds to an

elapsed playback time that is greater than a threshold
period of time; and

determining that the request corresponds to a pause

instruction when the elapsed playback time is greater
than the threshold period of time.

3. The computer implemented method of claim 1, wherein
determining that the request corresponds to a pause instruc-
tion comprises:

determining that the playback position corresponds to an

elapsed playback time that is greater than a first thresh-
old period of time and less than a second threshold
period of time; and

determining that the request corresponds to a pause

instruction when the elapsed playback time is greater
than the first threshold period of time and less than the
second threshold period of time.

4. The computer implemented method of claim 1, wherein
determining that the request corresponds to a pause instruc-
tion comprises:

determining that the playback position is outside a portion

of the media item corresponding to presentation of cred-
its.

5. The computer implemented method of claim 1, wherein
determining that the request corresponds to a pause instruc-
tion comprises:

determining that the playback position is outside a portion

of the media item corresponding to an introduction sec-
tion of the media item.

6. The computer implemented method of claim 1, wherein
determining that the request corresponds to a pause instruc-
tion comprises determining that a media type attribute of the
media item is a media type approved for resumed playback.

7. The computer implemented method of claim 1, wherein
determining that the request corresponds to a pause instruc-
tion comprises determining that the electronic device is a
device approved for resumed playback.

8. The computer implemented method of claim 1, wherein
detecting the request to terminate playback of a media item on
a first electronic device comprises:

receiving input to terminate an application presenting the

media item.
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9. A non-transitory computer readable storage medium
having instructions therein, which when executed by a
machine, causes the machine to perform a method, the
method comprising:

detecting a request to terminate playback of a media item

on a first electronic device;

in response to detecting the request, determining playback

position in the media item that was presented when the
request was received;

determining, based on comparing the playback position to

a predefined period, that the terminate request corre-
sponds to a pause instruction to pause playback of the
media item, wherein the predefined period is determined
based on a type of the media item;

in response to determining that the request corresponds to

apause instruction, generating a playback record includ-
ing an identifier corresponding to the media item and the
playback position; and

transmitting the playback record to a server configured to

communicate the playback record to the second elec-
tronic device.

10. The non-transitory computer readable storage medium
of claim 9, wherein

determining that the request corresponds to a pause

instruction comprises:

determining that the playback position corresponds to an

elapsed playback time that is greater than a threshold
period of time; and

determining that the request corresponds to a pause

instruction when the elapsed playback time is greater
than the threshold period of time.

11. The non-transitory computer readable storage medium
of claim 9, wherein

determining that the request corresponds to a pause

instruction comprises:

determining that the playback position corresponds to an

elapsed playback time that is greater than a first thresh-
old period of time and less than a second threshold
period of time; and

determining that the request corresponds to a pause

instruction when the elapsed playback time is greater
than the first threshold period of time and less than the
second threshold period of time.
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12. The non-transitory computer readable storage medium
of'claim 9, wherein determining that the request corresponds
to a pause instruction comprises:

determining that the playback position is outside a portion

of the media item corresponding to presentation of cred-
its.

13. The non-transitory computer readable storage medium
of'claim 9, wherein determining that the request corresponds
to a pause instruction comprises:

determining that the playback position is outside a portion

of the media item corresponding to an introduction sec-
tion of the media item.

14. The non-transitory computer readable storage medium
of'claim 9, wherein determining that the request corresponds
to a pause instruction comprises determining that a media
type attribute of the media item is a media type approved for
resumed playback.

15. The non-transitory computer readable storage medium
of'claim 9, wherein determining that the request corresponds
to a pause instruction comprises determining that the elec-
tronic device is a device approved for resumed playback.

16. The non-transitory computer readable storage medium
of claim 9, wherein detecting the request to terminate play-
back of a media item on a first electronic device comprises:

receiving input to terminate an application presenting the

media item.

17. The non-transitory computer readable storage medium
of claim 9, further comprising:

in further response to determining that the request corre-

sponds to the pause instruction, generating a base ver-
sion number; and

transmitting the base version to the server configured to

update a domain version number with the base version
number.

18. The computer implemented method of claim 1 further
comprising:

in further response to determining that the request corre-

sponds to the pause instruction, generating a base ver-
sion number; and

transmitting the base version to the server configured to

update a domain version number with the base version
number.



